Ferroportin-encapsulated nanoparticles reduce infection and improve immunity in mice infected with Leishmania major.
Inoculation of inbred mice by Leishmania major results in two different patterns. C57BL/6 mice display resistance against L. major but BALB/c mice show susceptibility to L. major with visceral infection, anemia and death. In this study, the effects of treatment of L. major-infected BALB/c mice with a ferroportin (Fpn)-encoding construct via nanoparticles were evaluated. A fragment encoding Fpn, a major regulator of iron homeostasis, was amplified and sub-cloned to a GFP expression vector to express Fpn-EGFP protein. This construct was incorporated in nanoparticles of alginate/chitosan polymers and orally administered to L. major-infected BALB/c mice. Blood hematocrit and iron, footpad size, parasite load and concentration of IFNG, IL4 and IL10 by ELISA were measured in the treated and untreated mice. The results indicated that the treated mice had significantly higher hematocrit and iron levels while exhibited significantly lower footpad size and parasite load measurements. Moreover, lower levels of IL4 and IL10 and higher ratios of IFNG/IL4 or IFNG/IL10 were shown in the treated, compared to the untreated mice. In conclusion, treating BALB/c mice infected with L. major with encapsulated Fpn-encoding construct in alginate/chitosan nanoparticles were shown to reduce the infection and improve anemia and immunity in the animal model of leishmaniasis.